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TECHNICAL DATA SHEET 
FOR GASES CONVEYED IN CYLINDERS 

0. FOREWORD 



0«1 The manufacture of gas cylinders in India 
has achieved steady progress in the Jast few years. 
In order to guide the gas cylinder industry and 
users, a need was felt to compile the data on gases 
conveyed in cylinders. 

0,2 In the preparation of this data sheet, assis- 



tance has been derived from the specifications and 
statutory regulations of the countries as given in 
Table 1. 

0.3 In this data sheet, as far as practicable, the 
latest figures available from various sources have 
been included. 



Sl 
No. 


Country/Oroanizatioh 


Symboi 


1 


Australia 


AU 


2 


Compressed Gat AssoclaithBy USA 


CGA 


8 


Czechoslovakia 


CZ 


4 


Denmark 


D 


5 


France 


FR 


6 


Germany ( West ) 


G 


7 


Hungary 


H 


8 


India 


IN 



TABLE 1 UST OF PUBLICATIONS 



Standard Publications 



ICC 

IMCO 

IR 

IS 

ISO 

RID 

IT 



AS:CB4; AS:B240t 

Compressed Gas Handbook 

CSN 078305 

DSf: 727.1 to 727.8 

FNf-E 29-651 to E 29-656 

German Compressed Gas Regulations; 
DIN 477 Blatt It and Blatt 3 



Gas Cylinder Rules, 1940; IS: 2872; IS: S224t, 

IS: 3710 

Tariff No. 13 ICG Regulations 



IMCO Dangerous Goods Code : Class 2 Compress- 
ed Gases 



SI:607t, SI:637 

Doc. ISO/TC 58/SC 3 N 240; Doc, ISO/TC 58/ 

SC 2 N 123t and N ISOf 

RID Regulations 

Italian Official Bulletin of the Inspectorate General 
of Authorized Motorization and Transport; 
UNI 4405t to 4412t 



9 Interstate Commerce Commission, 

USA 

10 Intergovernmental Maritime Con- 

sultative Organisation 

n Ireland 

12 Israel 

13 International Organization for 
Standardization 

14 International Convention on the 
Carriage of Goods by Rail 

15 Italy 

16 New Zealand 

17 Norway 

18 Poland 

19 South Africa 

20 Sweden 

21 United Kingdom 

22 United States of America 

23 Union of Soviet Socialist Republics 

(USSR) 

•This symbol has been used in the data sheet to identify names of the countries from which the particulars hav* been 
obtained from their respective specifications or Regulations. 

fThcse publications cover the details of valve outlets only for gas cylinders. 



NZ 


NZ t 696t 


iNO 




PL 





SA 


SABS 019 


SW 


Swedish Gas Cylinder Code, SMS 2237t 


UK 


UK Home Office Report of Gas Cylinders and 
Containers Committee; BS 341 : Part If 


US 


ASA: B57.lt 


R 


Rules for the Construction and Safe Use of Pressure 
VeaseU ( Includes Cylinders ) 
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1. SCOPE 

l.i This data sheet gives the techiiicai data for 
101 gases ( list given in Appendix A ) conveyed 
in cylinders. It lists chemical formulas physical 
state, toxicity values, flammability ranges, degree 
of corrosiveness, critical temperatures, boiling 
point, vapour pressure, etc, of gases. In addi- 
tion to this, the sheet also gives the following 
technical data for gas cylitiders used for 
conveying the gases : 

Service pressures, test pressures, filling 
pressures, filling ratio, type of valve outlets, 
list of prohibited materials, use of safety 
devices, and other specific characteristics, if 
any. 

2. NOTES 

2.1 In order to explain some of the columns in 
the data sheet, the following Notes have been 
included. The data sheet is to be read in conjunc- 
tion with these Notes. The number of Notes 
given foeiow correspond to the numbers 
given within circles in the data sheet : 

1 ) These values are mostly taken from German 
Standard DIN 477 Blatt 3. However, 
wherever values from other specifications 
have been taken, it has been indicated by 
mentioning the symbol of the country to 
which the specification belongs. 

2) According to ICC Regulations — Trichloro- 
trifluoroethane ( R 113 ) is not classified 
as a liquefiable gas. 

3) According to Australian Standard AS : CB4: — 
These gases are classified as medium pressure 
liquefiable gases. 

4) According to German Compressed Gas 
Regulations 

a) The weight of the solvent ( acetone ) 
should be at least 0*263 kg per litre of 
cylinder capacity. 

b) The filling pressure shall not exceed 
18 kgf/cm3 at 15°G. For higher and lower 
tem.peratures, the permissible pressure is 
determined according to the temperature- 
pressure curve of the solution referred 
to 18 kgf/cm^at 15°C, 



iperature 


Filling Pressure 


^G 


at 15^G 




kgf/cm* 





13-0 


5 


14*6 


IG 


16-3 


15 


180 


20 


19-7 


25 


21-6 


30 


23-6 


35 


25-7 


40 


28-0 



5) According to German Compressed Gas Regulations 

a) Periodical inspection interval is 2 years for 
chlorine, hydrogen chloride, hydrogen 
sulpliide, carbonyl chloride, nitrogen 
tctroxidc, sulphurous acid, boron 
trifluoride, town gas and clearing gas. 
For vehicle tanks on rails, this period is 
increased to 3 years except for town gas. 
For town gas and clearing gas cylinders 
which are ultrasonicaiiy tested, the 
period is increased to 5 years. 

b) 5 years for all other permanent and lique- 
fiable gasesj dissolved ammonia and dis- 
solved acetylene ( counting from the date 
the porous mass is filled in ) . For vehicle 
tanks on rails, this period is increased to 
6 years. 

c) 10 years for liquefied petroleum gases and 
hydrocarbons. 

d) 3 years for light metal containers, that 
come under special permission for 
carbon dioxide (carbonic acid), air, 
axygen, nitrogen, hydrogen and rare 
gases. 

According to RID Regulations — Periodical 
inspection interval is 2 years for all aluminium 
containers. 

According to Russian Rules for Construction and 
Safe Use of Pressure Vessels and Gas Containers — 
The periodical inspection interval for all gases 
excepting corrosive gases is 5 years. For 
corrosive gases, it is to be 2 years. 

According to Revised UK Home Office Report — 
Periodical inspection for low pressure liquefiable 
or LPG cylinders is as foUovvs: 

a) Visual inspection interval — 5 years, and 

b) Hydraulic testing interval — ^10 years, 
excepting that for corrosive gases it shall 
be 5 years. 

According to Australian Gas Cylinder Code 
AS : CB4; — The periodical inspection period for 
all gas cylinders except those for LPG is 5 years, the 
value for LPG cylinders of water capacity more 
than 5' 5 kg being 10 years. Hovvever, for cylinders 
over 40 years old or those cylindiers which are 
fitted with shrunk on footrings, the periodical 
inspection period shall not exceed 2 years. 

According to Gas Cylinder Rules, 1940 — 
Periodical inspection interval for cylinders used 
for corrosive gases is 2, years and for non-corrosive 
gases it is 5 years. 

6) According to Swedish Gas Cylinder Code — The 
filling pressure ati5*G shall be: 

a) 250 kgf/cm^ for following gases and gas 
mixtures : , 

oxygen, nitrogen, helium, neon, argon, 
krypton, nitrox, O, + COg, inert gas 
mixtures, inert gas mixtures + O2, inert 
gas mixtures + Ng. 

b) 200 kgf/cm^ for all other permanent 
gases. 
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According to Australian Gas Cylinder Code 
AS : CB4: — The filling pressure for permanent 
gases shall be any of the following : 
126-6 kgf/cm«, 139-2 kgf/cm^, and 253-1 kgf/cm^, 

7) According to Swedish Gas Cylinder Code 

a) For permanent gases the test pressure is 
1*5 times the filling pressure but in no 
case less than 10 kgf/cm^. 

b) For fluorine, the test pressure is 200 
kgf/cm^ and the filling pressure is 28 
kgf/cm^. 

According to RID Regulations — The test 
pressure and filling ratio for containers for lique- 
fiable gases fitted with heat insulation are 
different from those specified herein. 

8) According to Swedish Gas Cylinder Code — ^^This 
testing period of 1 years is only for cylinder 
up to 150 Utres capacity. For higher capaci- 
ties the testing period is 5 years. 

9) According to Australian Gas Cylinder Code 
AS : CB4: — For commercial butane ( which 
unlike normal butane is not a refrigerant 
gas ) having vapour pressure ( gauge ) at 
37'8''C of 14-76 kgf/cm», Max, the following 
values apply : 

Filling ratio = 0-49 

(According to Italian- Ministry Regulation 
this is 0-46 for commercial butane ), 

Service pressure = 8*65 kgf/cm', 
Test pressure — 17*58 kgf/cm^. 

10) According to German Standard DIN 477 Blatt 3 

— The filling pressure value of 200 kgf/cm* 
is for inland transportation only. For 
international transportation as per RID 
Regulations, the value of 250 kgf/cm^ is to be 
used. 

11) According to German Standard DIJ^ 477 Blatt 3 

— This is a flammable gas (ignition ratige 
in air being specified in the respective 
column ) although according to Swedish 
Gas Cylinder Code, it is not a flammable 
gas. 

12) According to Australian Gas Cylinders Code 
AS : CB4: ~ The fitment of safety devices for 
cylinders having a diameter of 114 mm or 
less, and a water capacity of 3"6 kg or less, 
is optional ( ) . 

13) According to Swedish Gas Cylinder Code — 
Carbon dioxide and nitrous oxide gas cylin- 
ders designed for a test pressure lower than 
250 atm may be used within^Sweden as well 
as in inter-European traffic according to 
RID regulations provided the filling weight 
is so adjusted that the internal gauge pressure 
in the cylinder does not exceed the test 
pressure of cylinder. 

14) According to ICC Regulations — For carbon 
monoxide, the filling ratio shall be such that 



the pressure in the cy finder does not exceed 
70-31 kgf/cm2 at 70°F. 

15) According io Australian Gas Cylinder ,Code 
AS : CB4: — For carbon dioxide cylinders 
which are used exclusively for fire fighting pur- 
poses, the period between tests shall not exceed 
10 years for the first and second tests, and the 
interval between all subsequent tests shall not 
exceed 5 years; provided however, that 
should an extinguisher be discharged at any 
time exceeding two years after its previous 
test, the cylinder shall be retested prior to 
recharging and the interval between sub- 
sequent tests shall not exceed 5 years. 



16) According to Swedish Gas Cylinder Code — ^Tor 
coal gas cylinders, in conjunction with the 
periodical inspection, the cylinders shall^-be 
subjected to an ultrasonic test to detect crack 
formation, if any. 

1 7) According to Swedish Gas Cylinder Code — Refri- 
gerant 12 gas forms poisonous gas on heatiQg. 

18) According to RID Regulations and Czech 
Standard ^ CSM 078305 — The filling weight 
for fluorine is not to exceed 5 kg. However 
ICC Regulations stipulate a maximum 
filling weight* of 2' 7 kg for fluorine cylinders. 

19) According to German Standard DW 477 Blatt 3 
— Hydrogen chloride is a high pressure 
liquefiable ^as, the critical temperature 
being less than 70'*C. 

20) According to Australian Gas Cylinder Code 
AS : CB4 — The details covered in their speci- 
fication are for commercial propane and 
pure propane having both vapour pressure 
(gauge) at 37-8°C of 14-77 kgf/cm^ Max 
each. 

21) According to ICC Regulations — All parts of 
valve and safety devices which are in contact 
with contents ( vinyl methyl ether ) of the 
cylinder must be of a metal or other mate- 
rial suitably treated if necessary, which will 
not cause formation of* any acetylides. 

22) According to Italian Ministry Regulations — The 
minimum test pressure value for pure propane 
is 26 kgf/cm' and for commercial propane it 
is 30 kgf/cm^. . 

23) According to RID Regulations — The quality 
of solvent should be such that after absorbing 
the acetylene and increasing the temperature 
inside the container to 50** C, the pressure does 
not exeed 40 kgf/cm^. 

24) In some countries, ethylene is regarded as a 
permanent gas. 

25) These values have been taken frona the 
German Standard DIN 477 Blatt 3 and 
International Maritime Dangerous Goods 
Code: Class 2 Gases published by the 
International Maritime Consultative Orga- 
nization (IMCO). Ignition range shows 
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whether, and within what range of concen- 
tration, the gas concerned is capable of 
forming mixtures with air in which at an 
initial temperature of 20°C and an initial 
pressure of 1 atm there is propagation of 
ignition, started by an ignition source. 

26) These values have been taken from the 
German Standard DIN 4^7 Blatt 3. MAK 
figures give the maximum concentrations of 
health hazarding gases and vapours in the air 
at the working place, the values stated being 
those for which it can be assumed that no 
deleterious effect on health will normally 
occur even if exposure lasts daily for eight 
hours. 

27) These service pressure values taken from the 
Australian Gas Cylinder Code AS : CB4 
correspond to the values of the vapour 
pressure of the contents of an uninsulated 
cylinder at 65° G Max service temperature. 

28) According to German Compressed Gas Regulations 
— The filling ratio for dissolved gases should 
be such that the container is filled with liquid 
to a maximum of 95 percent by volume at a 
filling temperature of 50°C. 

29) ISO/R 817-1968 ^Number designation of 
organic refrigerants', issued by the Interna- 
tional Organization for Standardization, gives 
the refrigerant designation number of the 
various refrigerant gases, derived by a parti- 
cular procedure based on the chemical 
composition of the refrigerant. This number 
is used along with the trade names of the 
gas, namely, Freon, Arcton, Alogofrene, Edi- 
frcn, Frigen, etc, to describe the refrigerant 



gases. However, the list of gases cover- 
ed in this charJ; does not include many 
of the refrigerant gases, which are not so 
conimon in use. For a comprehensive list of 
refrigerant gases, their chemical formulae, 
refrigerant numbers, molecular mass and 
type of valve outlets, see Note 35. For a 
summary of the data on standard refrigerant 
gas mixtures used in various countries, see 
Note 36. 

30) The information about the safety devices has 
been mostly taken from the Australian Gas 
Cylinder Code AS: CB4. If information 
from any other source is obtained, the same 
is indicated by mentioning the symbol of the 
country to which the document giving such 
information belongs. 

31) The classification of gases for valve outlets 
has been based on Doc: ISO/TG 58/SG 2 
( Secretariat 56 ) 118 *List of arrangements, 
standardized or in use, for valve outlets 
for gas cylinders' prepared by International 
Organization for Standardization. The pur- 
pose is to divide the gases into suitable 
categories for which the same type of valve 
outlets can be used and thus systematically 
prevent proliferation of valve outlets. The 
gases have therefore been divided into 4 main 
groups ( that is A, B, C and D ) and then 
suitable sub-groups (I, II, III andJV) to 
indicate the valve outlet category, as given in 
Table 2. It should be possible to use the same type 
of valve outlet for all gases belonging to the same 
main group and sub -group; for example, all 
flammable low pressure liquefiable gases have 
been put in Category A II. 



TABLE 2 CATEGORY OF GASES FOR VALVE OUTLETS 



SUB-OROUP 


Main Group 


Group A 


Group B 


Group G 


Group D 1 


Flammable gases 


Fuel, oxidizing and com- 
bustion assisting gases 


Neutral, inert gases 


Toxic, harmful ppi- i 
sonous gases 


I 


Dissolved gas acetylene 


Air 


Gases other than rare 
and inert refrigerants 


Flammable gases 


II 


Low pressure liquefiable 
gases 


Oxygen 


Rare gases 


Highly reactive, jtorro- 
sive or oxidizing gases 
having serious fire 
risk 


III 


High pressure liquefiable 
or permanent gases 


Nitrous oxide 


Refrigerant gases 


Gases with low fiamma- 
bility risk 


IV 


— 


— 


— 


Other toxic gases 
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i The sub-group category of the gases, type 
of v^lve outlet and symbol of countries using that 
typi of valve outlet have been indicated under 
the column of main group. The symbols used in 
des<|:ribing the valve outlet are as follows: 

INT — Internal ( that is Female ), 
EXT — External ( that is Male ), 
BSP — British Standard pipe thread, 
W — British Standard Whiteworth 

thread, 
SI — System International thread 

( that is ISO thread ), and 
NGO — National Gas Outlet threads, 

USA 
LH and RH refer to left and right-hand 
threads respectively 

32) For the degree of flammability of flammable 
gases, see col 1 7 and 23 of data sheet which 
give the ignition range ( explosive limit ) in 
air, percentage by volume. 

33) For the degree of toxicity, see col 18 and 23 
of data sheet which give the toxicity values 
of the toxic gases. It may, however, be men- 
tioned that for the purpose of valve outlet 
classification, certain gases like vinyl methyl 
ether, vinyl bromide which have been listed 
toxic under this column, have not been 
included in Category D ( Toxic Gases ) as 
the degree of toxicity is too small to justify 
for inclusion under Category D. 

34) Gas Classification According to Compressed Gas 
Association, USA — The following four pro- 
perties of the gases have been described by a 
four-digit code : 

a) Flammability, 

b) Toxicity, 

c) Corrosivity, and 

d) State of gases. 

Each of these properties has been described 
by a digit given below: 

a) First Digit — Flammability Limit in Air 
( by Volume ) 

= inert 

1 = flammable ( < 13 percent lower 

limit or > 12 percent flamma- 
bility range ) 

2 = supports combustion ( oxidizing ) 

3 = pyrophoric 

4 = highly oxidizing 

5 = subject to decomposition or poly- 

merization, also flammable 

[ References — Coward ( H F ) and Jones 
(G W). Limits of flammability of gases 
and vapours. Bureau of Mines Bulletin. 503; 
1952; 130-33. 



Matheson 
1966.] 



Gas Data Book. £d 4. 



b) Second Digit — Toxicity 

= non-toxic : over 500 ppm permitted 

1 = toxic : 50 to 500 ppm permitted ( or 

very toxic with good warning 
properties ) 

2 = very toxic : less than 500 ppm 

permitted 

These are threshold limit values (concen- 
tration in air to which nearly all w^orkers may be 
exposed day after day, without adverse effects ) , as 
recommended by the 1968 American Conference 
of Governmental Industrial Hygienists, 30th 
annual meeting, St. Louis, Missouri, May 13, 1968. 
Those gases which are not listed, and which are 
considered non-toxic, are presumed to have a 
threshold liniit value of over 500 ppm. 

c) Third Digit — Corrosivity 

= non-corrosive 

1 — non-halogen acid forming 

2 = basic 

3 == halogen acid forming 

[ References — Matheson Gas Data Book. 
Ed 4. 1966; Handbook of Compressed Gases. 
1966. Compressed Gas Association, New York, 
N.Y. Reinhold Publishing Corporation, New 
York, N.Y.; Perry*s Chemical Engineers Hand- 
book, Ed 4. edited by R.H. Perry, C.H. 
Chilton and S.D. Kirkpatrick, McGraw-Hill 
Book Company, New York, N.Y., 1963, V 23-8 
to ^5-30. ] 

Metals are considered as suitable «= S; 
unsuitable == U; and not recommended — J\fR. 
The following metals were considered: 

aluminium ( Al ), brass (Br), copper 
(Cu), steel (St), stainless steel (SS), 
monel ( M ) . 

d) Fourth Digit — State of Gas 

= liquefiable gas — less than 35*15 

kgf/cm* gauge pressure at 70*F 

1 = liquefiable gas — over 35* 1 5 kgf/cm« 

gauge pressure at 70**F 

2 == permanent gas — less than 35*15 

kgf/cm^ cylinder pressure 

3 == permanent gas — between 35*15 

and 210--9kgf/cm2 cylinder pressure 

4 = permanent gas — between 211*0 

and 421*8 kgf/cm^ cylinder pressure 

5 = permanent gas — between 421*9 

and 703-1 kgf/cm' cylinder pressure 

6 e= permanent gas — between 703*2 

and 703*1 kgf/cm» cylinder pressure 

7 = liquefiable gas ( optional ) — liquid 

withdrawal 

8 «= cryogenic gas ( optional ) — liquid 

withdrawal 

9 = dissolved gas 

( Reference — Matheson Ga^ Data Book, 
Ed 4. 1966 ) 
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Example'. 



In the data sheet in col 23 the classifi- 
cation of carbon monoxide gas has been described 
by the Code 1203 which, according to the above 
explanations, means : 



Flammability 1- 



It is flammable ( <13 
percent lower limit > 12 
percent flammability 
range ) 



Toxicity 2 — It is very toxic ; less than 

500 ppm permitted 
Corrosivity — It is a non-corrosive 
State of gas 3 — It is a permanent gas 
and full cylinder pres- 
sure is between 35*15 
and 210-9 kgf/cm« 

35) Organic Refrigerant Nomenclature — According 
to ISO/R 817-1968 *Number designation of 
organic refrigerant* — fe Table 3. 





TABLE 3 ORGANIC REFRIGERANT NOMENCLATURE 




Refrige- 

tLANr 

NuifBBR- 
tNO 

Designa- 


Chemical Name* 


Chemical 
Formula* 


Valve Outlet Cate- 
ooRY AccoRDmo 
TO ISO 
Classification 


Molecular 
Mass 


CGA 

Classification 

Code 
( Ste NoTB 34 ) 


tion 




Halocarbon 


Compounds 






10 


Carbontetrachloride 


GCI^ 


__ 


153-8 


— 


II 


Trichioro ( mono ) fluoro- 

methanef 
Dichlorodifluorometh ane 


GCigF 


cm 


137-4 


0000 


12 


GCljF, 


cm 


120-9 


0000 


12B 


i Mono ) chloro ( mono ) 
bromo-difluoromethanet 


CClFgBr 


cm 


— 


0000 


13 


( Mono ) bromotrifluoromc- 
thanct 


CClFg 


cm 


104-5 


0000 


13B1 


( Mono ) bromotrifluoromc- 
thanct 


CBrFg 


cm 


148-9 


0000 


14 


Carbon tctrafluoridc 


CF, 


cm 


880 


0003 


20 


Chloroform 


CKCl, 


— 


119-i 


— 


21 


Dichloromonofiuorbmethane 


CHC1,F 


cm 


102-9 


0000 


22 


Monochlorodifluoromethane 


CHClFj 


cm 


86-5 


0000 


23 


Trifluoromcthane 


CHFg 


cm 


70-0 


0001 


30 


Methylene chloride 


CHgCl, 


— 


84*9 


— 


31 


Mon ochloromonofluorome- 
thane 


CHgClF 


cm 


68-5 


— 


32 


Methylene fluoride 


CHaFa 


— 


520 


0001 


40 


Methyl chloride 


CH3CI 


DI 


50-5 


1100 


41 


Methyl fluoride 


CHjF 


All 


340 


1001 


50 


MethaneJ 


CH^ 


A III 


160 


1003 


no 


Hexachloroeth ane 


GClgCCla 


— 


236-8 


= 


111 


Pentachloro ( mono ) fluoro- 
ethanet 


CClgCCliF 


cm 


220-3 


0000 



♦This proposal is based on the systems used in the United States of America by CHEMICAL ABSTRACTS. 
fThe use of mono, yrhere enclosed by parentheses, is optional, since only one compound is possible based on the chemical 
name or formula. 

+The compounds methane, ethane, and propane appear in the halocarbon section in their proper numerical positions, 
although these products arc not halocarbons. 



( Contiiuud ) 
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TABLE 3 ORGANIC REFRIGERANT NOMENCLATURE 


^Contd 




Refrige- 
rant 

NUMBER- 

mo 
DsnoNA- 

TION 


Chemical Name* 


Chemical 
Formula* 


Valve Outlet Gate- 

OORY ACGORDINO 

TO ISO 
Classification 


Molecular 
Mass 


CGA 

Classification 

CODB 

( Set Note 34 ) 


112 


1 ,1 ,2,2-TctrachloTodifluoro- 
ethane 


GCI,FCC1,F 


GUI 


203-8 


0000 


112a 


1.1,1 ,2-Tctracbi orodifluoro- 
cthane 


CCI3CCIF, 


cm 


203-8 


0000 


113 


1 , 1 ,2-Trichlorotrifluorocthanc 


CCI2FCCIF, 


GUI 


187-4 


0000 


113a 


1 , 1 , l-Trichlorotrifluoroethanc 


CCI3CF3 


cm 


187-4 


0000 


114 


1 ,2-Dichlorotctrafluorocthanc 


CClFjCClF, 


cm 


170-9 


0000 


114a 


1 , l-Dichlorotetrafluoroethanc 


CCljFCFj 


cm 


170-9 


0000 


n4B2 


1 ,2-Dibromotctrafluorocthanc 


CBrFjGBrF, 


GUI 


259-9 


0000 


115 


{ Mono ) chloropcntafluoro- 
cthanct 


CClFgCFg 


cm 


154-5 


0000 


116 


Hexafluoroethane 


CF3CF8 


cm 


1380 


0000 


120 


Pen tachloroc thane 


CHCIaCCI. 


— 


202-3 


— 


123 


2,2-DIchloro-l , 1 , 1 -Trifluoro- 
cthane 


CHCljCF, 


cm 


153 


0000 


124 


2-Chloro- 1,1,1 ,2-Tetrafluoro- 
ethane 


CHCIFCF, 


cm 


136-5 


0000 


124a 


1 -Chloro- 1 , 1 ,2,2-Tctrafluoro- 
cthane 


CHFjCClF, 


cm 


136-5 


0000 


125 


Pentafluoroethane 


CHFjCF, 


c m 


120 


0000 


133a 


2-ChIorcH 1,1,1 -Trifluorocthanc 


CHjCICFa 


cm 


118-5 


0000 


140a 


1,1,1 -Trichloroethanc 


CHaCClg 


— 


133-4 


^ 


142b 


1 -Chloro- 1 , 1 -difluorocthane 


CHjCClF, 


All 


100-5 


1000 


143a 


1,1,1-Trifluoroethanc 


CHjCFa 


cm 


84 


0000 


150a 


1,1-Dichrocthane 


CH3CHCI, 


— 


98-9 


— 


152a 


1,1 -Difluorocthane 


CHjCHF, 


All 


66 


1000 


160 


Ethyl chloride ( chloro- 
ethane ) 


CHjCHjCl 


All 


64-5 


1000 


170 


Ethanct 


CHjCH, 


A III 


30 


1001 


218 


Octafliioropropane 


CFjCPaCF, 


cm 


188 


— 


290 


Propane} 


GiisCIljCrij 
Cyclic Organic 


Am 

Compounds 


44 


1000 


C316 


1 ,2-DichloTohcxafluorocyclo- 
butanc 


C4CUF4 


cm 


233 


0000 



♦This proposal is based on the systems used in the United States of America by CHEMICAL ABSTRACTS. 

fThc use of mono, where tnclosed by parentheses, is optional, since only one compound is possible based on the chemical 
name or formula. 

JThe compounds methane, ethane, and propane appear in the halocarbon section in their proper nuir^erical positions, 
although these products are not halocarbons. 
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TABLE 3 ORGANIC REFRIGERANT NOMENCLATURE 


^Conld 




Refrioe- 

RANT 

NOMBER- 
INO 

Designa- 


Chemical Name* 


Chemical Valve Outlet 
Formula* Category Accord- 
ing TO ISO 
Classification 


Molecular 
Mass 


CGA 
Classification 

Code 
(5« Note 34) 


tion 












C317 


( Mono ) chlorohcptafluoro- 
cyclobutanef 


C4CIFT 


cm 


216*5 


0000 


C3I8 


Octafluorocyclobutane 


C4F8 


cm 


200 


0000 






Azeotropic Mixture* 






500 


Refrigerants 12/152a-73-8/ 
26*2 percent by weight 


GClaFs/CHg 
CHF2 


cm 


99-29 


— 


501 


Refrigerants 22/12-75/25 
percent by weight 


CHGlFa/CCla 
Fa 


cm 


931 


— 


502 


Refrigerants 22/115-48-8/ 
51-2 percent by weight 


CHGlFa/CClFa 
CFg 

nyflurocMmow|V 


cm 


112 




50 


Methane 


CH4 


Am 


160 


1003 


170 


Ethane 


CH3CH3 


Am 


30 


1000 


290 


Propane 


CH3GH3GH2CH3 


Am 


44 


1000 


600 


n-Butanc 


CHgCHaCHa 


All 


581 


1000 


600a 


Isobutane (2-Methyl Pro- 
pane) 


CH(CH3)3 


All 


581 


1000 


1150 


Ethylenet 


CH2=-CHg 


A III 


280 


1003 


1270 


Propylene;^ 


CHgCH^CHj 


All 


421 


1000 



Uasfitarated Organic Compounds 



in2a 


1 , l-Dichlorodifluoroethylenc 


CCl2=-GFa 


cm 


133 


0000 


U13 


( Mono ) chlorotrifluotoethy- 
lenef 


CCIF=«CFa 


cm 


116-5 


5100 


1114 


Tetrafluoroethylene 


CFa«CFa 


cm 


100 


5000 


1120 


Trichloroethylcne 


CHGi«GGlj 


— 


131-4 


_-. 


1130 


1,2-Dichlorocthylenc 


GHC1=GHC1 


-- 


96-9 


— 


1132a 


1,1-Difluoroethylene (vinyli- 
denefluoridc ) 


CHa-GFa 


All 


64 


1001 


1140 


Vinyl chloride 


CHa-GHCl 


cm 


62-5 


5100 


1141 


Vinyl fluoride 


CHa-^GHF 


cm 


46 


5J00 


1150 


Ethylenet 


CHa^CHj 


Ani 


280 


1003 


1270 


PropyleneJ 


CHaCH^^GHa 


All 


42-1 


1000 



♦This proposal is based on the systems used in the United States of America by CHEMICAL ABSTRACTS. 

-fThe use oimono ,where enclosed by parentheses, is optional, since only one compound is possible based on the chemical 
name or foi inula. 

JThc compounds methane, ethane, and propane appear in the halocarbon section in their proper numerical positions, 
although theso products are not halocarbons. 
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From Table 3 it can be seen that the valve 
outlet categories for refrigerant gases fall under 
the following heads: 

a) Category A II ( Flammable Gases ) — This 
is for all low pressure li(iuejiabl€ r conger &nt 
gases which are flammable by nature. 
However this excludes methyl chloride 
which though being a low pressure 
liquefiable flammable gas has been 
categorized under X)l as it is a toxic gas. 
Also the more commonly used refrigerant 
gases belonging to this category have 
right-hand threads and not the conven- 
tional left-hand threads associated with 
flammable gases. 

b) Category A III ( Flammable Gases ) — 
This hi^or high pressure liquefiable refrige- 
rant gases which are flammable by 
nature, such as methane, ethane, 
propane and ethylene. 

c) Category C III ( Neutral Gases ) — This is 
for all refrigerant gases, which arc 
non-flammable, that is, neutral by 
nature. There are only three types of 
valve outlets which are in current use in 
various countries for any of the refrige- 
rant gases belonging to Category G III 
a^ detailed below: 

1) EXT-BSP 5/8x1/14 RH~ India 
(outlet No. 5 of 18:3224-1971), 
United Kingdom, Sweden and New 
Zealand. 



2) EXT-W 21-8 X 1-814 RH — 
Germany, Italy, Israel and Poland. 

3) EXT-NGO 1-030x1/14 RH — 
France and New Zealand. 

d) Category D I { Toxic Gases ) — This is for 
refrigerant gases which are both toxic 
and flammable by nature. Methyl 
chloride comes under this category. 

36) Refrigerant Gas Mixture — See Table 4. 

37) Liquefied Petroleum Gas Mixture (LPG) — 
See Table 5. 

38) These gases have been covered in more details 
in Compressed Gas Handbook published by 
Compressed Gas Association, USA. The 
following additional data has been given in 
the handbook: 

a) Physical constants ( for example, molecu- 
lar weight, specific gravity, specific 
volume, specific heat, critical pressure, 
etc); 

b) Manufacture of gas; 

c) Commercial applications; 

d) Materials of constructions of cylinders; 

e) Physiological effects; 

f ) Details of cylinders and containers used 
in USA; and 

g) Shipping methods. 



TABLE 4 REFRIGERANT GAS MIXTURES 

( See also Note 29 ) 



Designation 

accordiho 

TO RID 

Regulations, 

Swedish Code 

AND Italian 

Officlal 

Bulletin 



Gas Mixture Fi 
Gas Mixture Fa 
Gas Mixture F3 



Highest Vapour 
Pressure at 

70X, 
kgf/cm2 abs 



13 — G, IT,SW 
19 — G, IT,SW 
30 — G, IT,SW 



Minimum 

DENsrrY at 50*" C, 



1-30 — G, IT, SW 
1*21— G, IT, SW 
1*09 — G, IT, SW 



Filling Ratio* 



1-23- SW, IT, CZ 
115 — SW,IT, GZ 
103 — SW, IT, CZ 



Inspection 

Interval, 

Years 



5 — SW, GZ 
5 — SW, GZ 
5 — SW, CZ 



Test Pressure, 
kgf/cm* 
Gauge 



12 — G, SW, IT, CZ 
18 — G, SW, IT, CZ 
29 — G, SW, IT, CZ 



Symbols for Countrigs : 

G — German Standard DIN 477 Blatt 3 

GZ — Czech Standard CSN 078305 

RID — International Convention on the Carriage of Goods by Rail 

IT — Italian OiSicial Bulletin of the Inspectorate General of Authorized Civil Motorization and 
Transpoits 

SW — Swedish Gas Cylinder Code 

♦According to ICG Regulations the filUng ratio should be such thai the liquid portion of the gas docs not completely ^ill 
thecylindcr at 130**F. 
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TABLE 5 LlQUEFfED PETROLEUM GAS MIXTURE (LPG) 




Description 


Highest 


Minimum 


Filling 


Test 


Inspection 


Description 


Interna- 


According 


Vapour 


Density at 


Ratio 


Pressure, 


Interval 


According 


tional 


TO RID 


Pressure 


50°G, 




kgf/cm'^ 


Years 


to Pressure 


Trade 


Regulations 


AT 70«C, 
kgf/cm" 


kg/1 








Vessel 
Commission's 

Cistern 

Standards 

III* 


Name 


Gas Mixture A 


1 1 ~ SW, 


0-525 — SW, 


0-50 — SW, 


10 — SW, 


lot — SW, 


Gasol-Butane 


Butane 




IT,G 


1T,G 


IT, G, CZ 


IT, G, CZ 


G5 — CZ 






Gas Mixture Aq 


16 — SW, 


0-495 — SW, 


0-47— SW, 


15 — SW, 


lot — SW, 


Gasol 7 


Butane 




IT,G 


IT, G 


IT, G, CZ 


IT,G, CZ 


G5 — CZ 






Gas Mixture Aj 


21— SW, 


0-485 — SW, 


0-46 — SW, 


20 — SW, 


lot — SW, 


GasollO 


, 




IT,G 


IT,G 


IT, G, CZ 


IT, G, CZ 


G5 — CZ 






Gas Mixtures 


26 — SW, 


0450 — SW, 


0-43 — SW, 


25 — SW, 


lot " SW. 


Gasol-propanc 







IT, G 


IT, G 


IT, G, CZ 


IT, G, CZ 


G 5 — CZ 






Gas Mixture C 


31— SW, 


0-440 — SW, 


0-42 ~ SW, 


30 — SW, 


10+ — SW, 


Gasol-propane 


Propane 




IT, G 


IT, G 


IT, G, CZ 


IT, G, CZ 


G5— CZ 







Symbol for Countries : 

SW — Swedish Gas Cylinder Code 

IT — Italian Ojaicial Bulletin of the Inspectorate General of Authorized Civil Motorization and 
Transport 

CZ — Czech Standard CSN 078305 
G — German Standard DIN 477 Blatt 3 
RID — International Convention on the Carriage of Goods by Rail 
•Gasol 7 means vapour pressure of the LPG mixture at 40''C is 7 atm. 

t According to Swedish Gas Cylinder Code, it applies only to cylinders having a capacity not exceeding 150 litres. 
For cylinders of greater capacity, the interval should be 5 years. 



APPENDIX A 

{Clause LI) 

LIST OF GASES 



1. 


Acetylene, dissolved 


18. 


2. 


Air, compressed 


19. 


3. 


Ammonia, anhydrous 


20. 


4. 


Ammonia, dissolved 


21. 


5. 


Argon 


22. 


6. 


Boron trifluoride ( Boron fluoride ) 


23. 


7. 


Butadiene ( vinylethylene, divinyl ) 


24. 


8. 


Butane (normal) 


25. 


9. 


Butene 


26. 


10. 


Carbogen 


27. 


11. 


.Carbon dioxide ( carbonic acid ) 


28. 


12. 


Carbon monoxide 


29. 


13. 


Carbonyl sulphide 




14. 


Gartox [ T-gas ( 250 ) ] 


30. 


15. 


Chlorine 




16. 


Chlorine pentafluoride 


31. 


17. 


Chlorine trifluoride 


32. 



Chloropropene 

Coal gas ( town gas, lighting gas ) 

Cyanogen 

Cyanogen chloride ( chlorine cyanide ) 

Cyclobutane 

Cyclopropane 

Deuterium ( heavy hydrogen ) 

Diborane ( boroethane ) 

Dichlorodifluoromethane ( 12 ) 

Dichloromonofluoromethane ( 21 ) 

1'2-Dichlorotetrafluoroethane ( 114 ) 

1 • 1 -Difluoroethane ( ethylidene fluoride ) 

(152 a) 

l*l-Difluoroethylene ( vinylidene fluoride) 

(1132 a) 

Dimethylamine 

Dimethyl ether ( methyl ether, methyl oxide ) 
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33. Dimethyl propane 

34. Ethane 

35. Ethylamine ( aminoethane ) 

36. Ethylchioride ( chloroethane ) 

37. Ethylene 

38. Ethylene oxide ( 1 *2 epoxyethane, oxirane ) 

39. Flqorine 

40. H^um 

41. Hexafluoropropylene 

42. Hydrogen 

43. Hydrogen bromide, anhydrous 

44. Hydrogen chloride, anhydrous 

45. Hydrogen cyanide, anhydrous 

46. Hydrogen fluoride, anhydrous 

47. Hydrogen sulphide 

48. Isobutane ( 2-methyl propane } 

49. Isobutylene 

50. Krypton 

51. Methane ( coal damp gas, natural gas ) 

52. Methanethiol ( methylmercaptan ) 

53. Methyl acetylene 

54. Methylamine ( aminomethane ) 

55. Methyl bromide ( bromomethane ) 

56. Methyl chloride ( chloromethanc ) 

57. Methyl fluoride 

58. Methyl ethyl ether ( roethyl ethyl oxide, 
methoxyethane ) 

59. Monochlorodifluoroethane ( 142 b) 

60. Monobromotrifiuoromethane ( 13 B^ ) 

61. Monochlorodifluoromethane (22) 

62. Monochloromonobromodifiuorom eth a ne 
(12B.) 

63. Monochiorotetrafluoroethane ( 124 a ) 

64. Monochlorotrifluoroethane ( 1 33 a ) 

65. Monochlorotrifluoroethylene (1113) 

66. Monochlorotrifluorome'thane (13) 

67. Neon 



68. 


Nitric oxide 


69. 


Nitrous oxide 


70. 


Nitrogen 


71. 


Nitrogen peroxide ( nitrogen dioxide, 
nitrogen tetraoxide, dinitrogen tctra- 
oxide ) 


72. 


Nitrosyl chloride 


73. 


Nitrox 


74. 


Octafluorocyclobutanc 


75. 


Oil gas, compressed 


76. 


Oil gas, liquefied ( Z gas ) 


77. 


Oxygen 


78. 


Ozone 


79. 


Phosgene ( cartonyl chloride ) 


80. 


Propane 


81. 


Propene 


82. 


Rare gas mixture ( He, Ne, Ar, Kr ) 


83. 


Rare gas mixture ( As above -|- Nj ) 


84. 


Rare gas mixture ( As above + O j ) 


85. 


Silicon tetrafluoride 


86. 


Sulphur dioxide ( sulphurous acid ) 


87. 


Sulphur hexafluoride 


88. 


T-gas(28) 


89. 


Tetrafluoroethylene (1114) 


90. 


Trichlorofluoromethane ( 1 1 ) 


91. 


1.1.2 Trichlorotrifiuoroethane (113) 


92. 


Trifluoromethane 


93. 


Trifluoromonobromomethanc 


94. 


Trimethylamine 


95. 


Vinyl bromide 


96. 


Vinyl chloride 


97. 


Vinyl fluoride 


98. 


Vinyl methyl ether ( methyl vinyl ether, 
methyl vinyl oxide ) 


99. 


Volcanic gas 


100. 


Water gas 


101. 


Xenon 
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AMENDMENT NO. 2 AUGUST 2009 

TO 

SP 9 : 1973 TECHNICAL DATA SHEET FOR GASES CONVEYED IN 

CYLINDERS 

{Page 4, clause 2.1, Note 4, Heading) — Substitute the following for the existing: 

'According to German Compressed Gas Regulations for Acetylene' 

{Page 6, clause 2.1, Note 30) — Add the following at the end: 

'However, according to Compressed Gas Association Standard No. CGA S 1.1, only the following gases 
are prohibited to be fitted with a safety device — Cyanogen, cyanogen chloride, hydrogen cyanide, mustard 
gas, nitrogen tetraoxide, phosgene.' 

{Page 7, clause 2.1, Note 34(b), Second Digit — Toxicity) — Substitute the following for Toxicity 2: 

'2 = very toxic: less than 50 ppm permitted' 

{Page 8, Table 3, col heading Chemical Name, Refrigerant No. 13) — Substitute '(Mono) 
chlorotrifluoromethane'^or '(Mono) bromotrifluoromethane'. 

{Page 17, against SI No. 20 'Cyanogen'): 

a) Co/i/m77 9 — Insert '+128'. 

b) Column 18 — Insert '10 ppm'. 

{Pagell, against SI No. 38 'Ethylene oxide\ col 8) — Insert 'No'. 

{Pagell, against SI No. 44 'Hydrogen chloride', col 5) — Substitute 'HU for 'LL\ 

{Page 23, against SI No. 45 'Hydrogen cyanide', col 16) — Insert '2 - SW. 

{Page 23, against SI No. 46 'Hydrogen fluoride' , col 9) — Insert '+188'. 

{Page 23, against SI No. 52 ' MethanethioV , col 8) — Insert 'Yes'. 

{Page 23, against SI No. 55 'Methyl bromide', col 8) — Insert 'No'. 

{Page 25, against SI No. 56 'Methyl chloride', col 8) — Insert 'No'. 

{Page 25, against SI No. 57 ' Methyl fluoride' , col 8) — Insert 'No'. 

{Page 27, against SI No. 76 'Oil gas liquefied', col 5) — Substitute 'HL'for 'LL'. 

{Page 29, against SI No. 85 'Silicon tetrafluoride' col 5) — Insert 'P'. 

{Page 29, against SI No. 87 ' Sulphur Hexafiuoride' , col 5) — Insert 'HL' . 

{Page 31, against SI No. 92 ' Trifluoromethane' , col 3) — Insert '23'. 

{Page 31, against SI No. 93 ' Trifluoromonobromomethane'): 

a) Column 3 — Insert ' 1 3B 1 ' . 

1 



AMENDMENT NO. 1 JUNE 1978 

TO 

SP : 9-1973 TECHNICAL DATA SHEET FOR GASES 
CONVEYED IN CYLINDERS 

Alteration 

( Page 31, against Si No. 90 ^Trichlorojluoromethane' ): 

a) Column 5 — Substitute 'LL'/or *HL'. 

b) Column 9 — Substitute '198' /or *28-8\ 

c) Column 14 — Substitute '263' for 'I V8V. 

d) Column 20 — Substitute M '30 V^ '0-90'. 
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